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DETAILED ACTION 

1. The following is a Supplemental Final Office Action in response to the 
Interview between Mark Marcelli (Reg. No. 36,593) and the Examiner on 19 September 
2007. Claims 1, 12, 16-18, 21 and 22 been amended per Amendment received on 27 
June 2007. Claims 1-22 are pending in this application. 

Claim Rejections - 35 USC§ 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-4 and 9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 5,409,538 Nakayama in view of U.S. Patent Publication No. 
2004/0092047 (hereinafter Lymberopoulous). 

4. As per claim 1, Nakayama teaches a method for controlling exposure energy on 
a wafer substrate, comprising the steps of: 

controlling the exposure energy with a feedback process control signal (col. 6, 
lines 14-20 and 48-55, col. 15, lines 12-21 and Fig. 18), and 
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further controlling the exposure energy with a feed forward process control 
signal of a compensation amount that compensates for wafer thickness variations (col. 
6, lines 48-55 and col. 15, lines 14-41, i.e. "the results of the correction"). 

Nakayama does not expressly teach a patterned wafer substrate, control signal 
of critical dimension and critical dimension being one of a width, a spacing and an 
opening of the patterned wafer substrate. 

Lymberopoulous teaches to a patterned wafer substrate (pg. 3, par. [0028]), a 
wafer measuring tool where the CD is optically measured on a patterned photoresist 
layer (pg. 4, par. [0036]) and critical dimension being one of a width, a spacing and an 
opening of the patterned wafer substrate (pg. 1, par. [0007]). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama to include a 
patterned wafer substrate, a wafer measuring tool where the CD is optically measured 
on a patterned photoresist layer and critical dimension being one of a width, a spacing 
and an opening of the patterned wafer substrate to provide a simple, cost-effective 
methodology for fast and meaningful identification and correction of CD variation 
without significantly compromising throughput (pg. 2, par. [0013]). 
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5. As per claim 2, Nakayama teaches as set forth above combining the feed forward 
control signal with the feedback process control signal to control the exposure energy 
(col. 15, lines 14-33 and Fig. 18). 

6. As per claim 3, Nakayama teaches as set forth above supplying the feed forward 
process control signal by a feed forward controller (col. 15, lines 21-41 and Fig. 18, 
element 45). 

7. As per claim 4, Nakayama teaches as set forth above controlling the exposure 
energy by a feed forward control signal of an interlayer thickness measurement (col. 6, 
lines 48-55, col. 15, lines 8-28 and Fig. 18, element 56). 

8. As per claim 9, Nakayama teaches as set forth above calculating the 
compensation amount according to a polynomial function with higher order coefficients 
set at zero (col. 5, lines 17-32 and 38-51). 

9. As per claim 10, Nakayama teaches as set forth above calculating the 
compensation amount according to a linear function (col. 5, lines 38-51). 
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10. As per claim 11, Nakayama teaches as set forth above calculating the 
compensation amount according to a segmented linear function (col. 5, lines 17-32 and 
38-51). 

11. Claims 5-8 and 12-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakayama in view of Lymberopoulous in further view of U.S. Patent No. 6,798,529 
(hereinafter Saka). 

12. As per claim 5, Nakayama teaches as set forth above controlling the exposure 
energy by a feed forward control signal of an interlayer thickness measurement (col. 
15, lines 8-28 and Fig. 18, element 56). 

Nakayama nor Lymberopoulous expressly teach an interlayer thickness 
measurement remaining after chemical mechanical planarization. 

Saka teaches to an interlayer thickness measurement remaining after chemical 
mechanical planarization (col. 8, lines 61-63 and col. 13, lines 27-33). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama in view of 
Lymberopoulous to include an interlayer thickness measurement remaining after 
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chemical mechanical planarization to continuously and in-situ, monitor localized regions 
of a wafer surface during the chemical mechanical planarization process (col. 5, lines 
38-40). 

13. As per claim 6, Nakayama teaches as set forth above calculating the 
compensation amount according to a polynomial function with a coefficient of the 
function being based on a measurement of a thickness of a planarized interlayer (col. 6, 
lines 35-55 and col. 15, lines 17-33). 

Nakayama nor Lymberopoulous expressly teach a measurement of a remaining 
thickness of a planarized interlayer. 

Saka teaches to a measurement of a remaining thickness of a planarized 
interlayer (col. 8, lines 61-63 and col. 13, lines 27-33). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama in view of 
Lymberopoulous to include a measurement of a remaining thickness of a planarized 
interlayer to continuously and in-situ, monitor localized regions of a wafer surface 
during the chemical mechanical planarization process (col. 5, lines 38-40). 



Application/Control Number: 10/783,495 Page 7 

Art Unit: 2121 

14. As per claim 7, Nakayama teaches as set forth above to calculating the feedback 
process control signal of critical dimension measurement of a layer (col. 6, lines 48-55, 
col. 15, lines 21-33 and Fig. 18) 

Nakayama nor Lymberopoulous expressly teach calculating the feedback process 
control signal of critical dimension measurement of a top layer in a previous 
manufacturing lot. 

Saka teaches to calculating the feedback process control signal of critical 
dimension measurement of a top layer in a previous manufacturing lot (col. 12, lines 
32-35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama in view of 
Lymberopoulous to include calculating the feedback process control signal of critical 
dimension measurement of a top layer in a previous manufacturing lot to continuously 
and in-situ, monitor localized regions of a wafer surface during the critical dimension 
process (col. 5, lines 38-40). 

15. As per claim 8, Nakayama teaches as set forth above to calculating the 
compensation amount according to a polynomial function with a coefficient of the 



Application/Control Number: 10/783,495 Page 8 

Art Unit: 2121 

function being based on a measurement of a remaining thickness of a planarized 
interlayer (col. 6, lines 48-55) and calculating the feedback process control signal of 
critical dimension measurement of a layer (col. 15, lines 17-33). 

Nakayama nor Lymberopoulous expressly teach a critical dimension 
measurement of a top layer in a previous manufacturing lot. 

Saka teaches to a critical dimension measurement of a top layer in a previous 
manufacturing lot (col. 6, lines 58-60, col. 9, lines 28-33 and col. 12, lines 32-35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama in view of 
Lymberopoulous to include a critical dimension measurement of a top layer in a 
previous manufacturing lot to continuously and in-situ, monitor localized regions of a 
wafer surface during the critical dimension process (col. 5, lines 38-40). 

16. As per claim 12, Nakayama teaches a system for controlling exposure energy on 
a first wafer substrate, comprising: 
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a feed forward controller (Fig. 18, element 45) providing a feed forward control 
signal to an exposure apparatus based on a thickness measurement of an interlayer of 
the first wafer substrate for controlling the exposure energy focused on a top layer of 
the first wafer substrate (col. 15, lines 14-41), and 

a feedback controller (Fig. 18, element 45) providing a feedback exposure 
energy control signal to the exposure apparatus based on a measurement of a layer of 
a wafer substrate (col. 15, lines 17-33). 

Nakayama does not expressly teach a patterned wafer substrate, a critical 
dimension measurement of a top layer of a second patterned wafer substrate of a 
previous manufacturing lot and the critical dimension being one of a width, a spacing 
and an opening of the second patterned wafer substrate 

Lymberopoulous teaches to a patterned wafer substrate (pg. 3, par. [0028]), a 
wafer measuring tool where the CD is optically measured on a patterned photoresist 
layer (pg. 4, par. [0036]) and the critical dimension being one of a width, a spacing and 
an opening of a wafer substrate (pg. 1, par. [0007]). 

Lymberopoulous does not expressly teach a critical dimension measurement of a 
top layer of a second patterned wafer substrate of a previous manufacturing lot. 
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Saka teaches to a critical dimension measurement of a top layer of a second 
wafer substrate (col. 12, lines 25-28 and col. 33, lines 4-5) of a previous manufacturing 
lot (col. 6, lines 58-60, col. 9, lines 28-33 and col. 12, lines 32-35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama to include a 
patterned wafer substrate, a wafer measuring tool where the CD is optically measured 
on a patterned photoresist layer and the critical dimension being one of a width, a 
spacing and an opening of a wafer substrate to provide a simple, cost-effective 
methodology for fast and meaningful identification and correction of CD variation 
without significantly compromising throughput (Lymberopoulous: pg. 2, par. [0013]); 
and a critical dimension measurement of a top layer of a second wafer substrate of a 
previous manufacturing lot to continuously and in-situ, monitor localized regions of a 
wafer surface during the chemical mechanical planarization process (Saka: col. 5, lines 
38-40). 

17. As per claim 13, Nakayama teaches as set forth above a thickness measurement 
device (Fig. 18, element 56) providing thickness measurement data to the feed forward 
controller (col. 15, lines 8-28 and Fig. 18, element 45). 
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18. As per claim 14, Nakayama teaches as set forth above a critical dimension 
measurement device (Fig. 18, element 56) providing critical dimension measurement 
data to the feedback controller (Fig. 18, element 45 and col. 15, lines 8-28). 

19. As per claim 15, Nakayama teaches as set forth above a thickness measurement 
device (Fig. 18, element 56) providing thickness measurement data to the feed forward 
controller (Fig. 18, element 45 and col. 15, lines 8-28) and a critical dimension 
measurement device (Fig. 18, element 56) providing critical dimension measurement 
data to the feedback controller (Fig. 18, element 45 and col. 15, lines 8-28). 

20. As per claim 16, Nakayama teaches as set forth above a thickness measurement 
device (Fig. 18, element 56) providing thickness measurement data of a shallow trench 
isolation layer of the first patterned wafer substrate to the feed forward controller (Fig. 
18, element 45 and col. 15, lines 8-28). 

21. As per claim 17, Nakayama teaches as set forth above a critical dimension 
measurement device (Fig. 18, element 56) providing critical dimension measurement 
data of a poly-gate of the wafer substrate (col. 15, lines 8-17). 

Nakayama nor Lymberopoulous expressly teaches as set forth 
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above to critical dimension measurement data of a poly-gate of the second patterned 
wafer substrate of a previous manufacturing lot. 

Saka teaches to critical dimension measurement data of a poly-gate of the 
second patterned wafer substrate (col. 12, lines 25-28 and col. 33, lines 4-5) of a 
previous manufacturing lot (col. 6, lines 58-60, col. 9, lines 28-33 and col. 12, lines 32- 
35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama in view of 
Lymberopoulous to include critical dimension measurement data of a poly-gate of the 
second patterned wafer substrate of a previous manufacturing lot to continuously and 
in-situ, monitor localized regions of a wafer surface during the chemical mechanical 
planarization process (col. 5, lines 38-40). 

22. As per claim 18, Nakayama teaches as set forth above to a thickness 
measurement device providing thickness measurement data of a shallow trench 
isolation layer of the first patterned wafer substrate to the feed forward controller (Fig. 
18, element 45 and col. 15, lines 8-17); and 

a critical dimension measurement device (Fig. 18, element 56) providing critical 
dimension measurement data of a poly-gate (col. 15, lines 8-17). 
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Nakayama nor Lymberopoulous expressly teach to critical dimension 
measurement data of a poly-gate of a previous manufacturing lot. 

Saka teaches to critical dimension measurement data of a poly-gate of wafer 
substrates of a previous manufacturing lot (col. 6, lines 58-60, col. 9, lines 28-33 and 
col. 12, lines 32-35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama in view of 
Lymberopoulous to include critical dimension measurement data of a poly-gate of wafer 
substrates of a previous manufacturing lot to continuously and in-situ, monitor localized 
regions of a wafer surface during the chemical mechanical planarization process (col. 5, 
lines 38-40). 

23. As per claim 19, Nakayama teaches as set forth above the feed forward 
controller is user configurable by having one or more polynomial coefficients set to zero 
in a polynomial function model (col. 5, lines 12-33 and 38-51). 

24. As per claim 20, Nakayama teaches as set forth above the feed forward 
controller is user configurable by having one or more polynomial coefficients set to zero 
in a polynomial function model (col. 5, lines 12-33 and 38-51). 
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25. As per claim 21, Nakayama teaches as set forth above a system as set forth 
above, comprising: 

a thickness measurement device (Fig. 18, element 56) providing thickness 
measurement data of a shallow trench isolation layer of the first patterned wafer 
substrate to the feed forward controller (Fig. 18, element 45 and col. 15, lines 8-28). 

26. As per claim 22, Nakayama teaches as set forth above a critical dimension 
measurement device (Fig. 18, element 56) providing critical dimension measurement 
data of a poly-gate of the wafer substrate (col. 15, lines 8-28). 

Nakayama nor Lymberopoulous expressly teach to measurement data of a poly- 
gate of the second patterned wafer substrate a previous manufacturing lot. 

Saka teaches to critical dimension measurement data (Fig .6) of a poly-gate of 
the second patterned wafer substrate (col. 12, lines 25-28 and col. 33, lines 4-5) of a 
previous manufacturing lot (col. 6, lines 58-60, col. 9, lines 28-33 and col. 12, lines 32- 
35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama in view of 
Lymberopoulous to include critical dimension measurement data of a poly-gate of the 
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second patterned wafer substrate a previous manufacturing lot to continuously and in- 
situ, monitor localized regions of a wafer surface during the chemical mechanical 
planarization process (col. 5, lines 38-40). 

Interview Summary 

27. Applicant's arguments and request for reconsideration of the finality of the 
rejection of the last Office action per telephonic conversation with the Examiner on 19 
September 2007 is persuasive and, therefore, the finality of that action is withdrawn. 
This supplemental Final Office Action as set forth above is to further clarify the record 
of claims 1-22 as under 35 U.S.C 103(a). 

Conclusion 

28. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire 
later than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer L. Norton whose telephone number is 571-272- 
3694. The examiner can normally be reached on 8:00 a.m. - 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Vincent can be reached on 571-272-3080. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




©avid Vincent 
Supervisory Patent Examiner 
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